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Candida species inhabit the skin and mucous membranes of healthy individuals with low virulence, and 
osteomyelitis due to Candida is very rare. However, the incidence of invasive candidal infection caused by 
intravenous drug use, broad-spectrum antibiotics, and indwelling central venous catheter is increasing. A 
73-year old man visited the outpatient clinic complaining of right shoulder pain that radiated to the right 
acromioclavicular joint. He had undergone multiple injection procedures followed by nonsteroidal anti- 
inflammatory drug therapy for several weeks. The ultrasonographic findings showed a heterogeneous mass 
around the right acromioclavicular joint, while the right shoulder MRI and the overall findings of the body bone 
scan were suggestive of osteomyelitis. Pathologic findings of ultrasonographically guided joint aspiration fluid 
showed acute and chronic nonspecific inflammation, while the tissue culture and staining revealed Candida 
parapsilosis. 
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INTRODUCTION 

Osteomyelitis is an intractable disease characterized 
by progressive inflammatory destruction and new bone 
growth. 1 It is caused mostly by Staphylococcus aureus 
and Mycobacterium tuberculosis, and quite rarely by 
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Candida. 2 Osteomyelitis caused by Candida may be diag- 
nosed late because in many cases, it does not manifest 
such typical symptoms as pyrexia. Moreover, in many 
cases it presents non-specific laboratory findings. 3 

We encountered a case of shoulder joint infectious 
arthritis and acromioclavicular joint and humeral head 
osteomyelitis occurring secondary to infection with Can- 
dida after injection treatment. This report now reviews 
the case with review of the relevant literature. 

CASE REPORT 

A 73 -year old male patient with pain in the right shoul- 
der joint and acromioclavicular joint was admitted via 
this hospital's outpatient rehabilitation clinic. He had 
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received spinal fusion of L5 and SI vertebrae 10 years ago 
for herniation of an intervertebral disc, and was on medi- 
cation for hypertension diagnosed 10 years ago. He had 
no history of other medical conditions such as diabetes, 
tuberculosis, and hepatitis. Further, he had no family his- 
tory of these particular findings and he had no history of 
a recent injury. He was a farmer. 

A year before the visit to this hospital, he had received 
several sessions of acupuncture treatment for pain in 
his right shoulder joint at an oriental medicine hospital. 
As the pain persisted despite the treatment, he received 
several sessions of physical therapy, and drug therapy 
including injections for several months at a nearby or- 
thopedic hospital. For two weeks before the visit to this 
hospital, pyrexia, skin flare, and edema developed in his 
right shoulder joint and acromioclavicular joint area with 
pain radiating from the right shoulder joint to the acro- 
mioclavicular joint. Upon presentation to this hospital, 
his vital signs were stable. However, during a physical 
examination, a tender point was detected by palpation in 
the right shoulder joint and acromioclavicular joint. 

The patient had a pain score of 9 out of 10 on the vi- 
sual analogue scale, and the pain worsened through the 
night. The movement range of the right shoulder joint 
was limited to 120° (flexion), 90° (abduction), 40° (external 
rotation), and 45° (internal rotation), but the range was 
normal for extension and adduction. Obtaining an ac- 
curate assessment of the manual muscle test was impos- 
sible due to the pain; however, the results of the sensory 
function and deep tendon tests were normal. The results 



of Lhermitte and Spurling tests were negative, and the 
empty-can test, lift-off test, and Hawkins -Kennedy tests 
could not be performed due to the pain. 

At a routine blood test performed upon presentation 
to this hospital, the white blood cell level was 6.62xl0 3 / 
ul indicating normal differentiation. Red blood cell 
sedimentation rate and C-reactive protein level were 
both high (52 mm/h, and 1.2 mg/dl, respectively). No 
abnormal findings were observed in the other biochemi- 
cal tests. The results of the ANA, anti-dsDNA, VDRL, RA 
factor, HLA-B27, and HIV tests, together with the sputum 
culture test, acid-fast bacillus stain, acid-fast bacillus 
culture test, nontuberculous mycobacterial test, and my- 
cobacterium tuberculosis polymerase chain reaction test 
were all negative. 

A simple radiography of the right shoulder joint showed 
a narrowed acromion, sclerotic changes, and bony ero- 
sion of the acromioclavicular joint (Fig. 1-A, B). A bone 
scan using 99mTc DPD showed an increased uptake of 
radioactive isotope in the humeral head and acromial 
area of the right shoulder joint (Fig. 2). 

Ultrasonography showed the shadow of a large amount 
of heterogeneous cystic tissue extending from the right 
subacromial bursa to the right humeral head area (Fig. 
3-A, B). On ultrasonography, the right supraspinatus 
muscle and biceps brachii muscle were not observed. To 
decompress the enlarged cystoma, 33 cc of cystic fluid 
was suctioned using a 50 cc syringe under the guidance 
of ultrasonography. 

The cystoma fluid was a red mucus containing yellow 




Fig. 1. (A) Anteroposterior radio- 
graph of the right shoulder shows 
markedly erosive and sclerotic 
changes in the acromioclavicular 
joint, and joint space narrowing 
in the acromiohumeral joint. (B) 
Y-view radiograph of the right 
shoulder shows markedly erosive 
and sclerotic changes in the acro- 
mioclavicular joint. 
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Fig. 2. Whole body bone scan with 
Tc-99m DPD shows increased ra- 
dioisotope uptake in the acromial 
area of the right shoulder. 




Fig. 3. (A) Short-axis ultrasono- 
graphic image of the right humeral 
head shows a heterogeneous cys- 
tic mass around the subacromial 
bursa. (B) Long-axis ultrasono- 
graphic image of the right humeral 
head shows a heterogeneous cystic 
mass over the biceps tendon. 



Fig. 4. (A) Transverse T2 weighted 
magnetic resonance imaging dem- 
onstrates joint erosion with osteo- 
myelitis of the acromioclavicular 
joint and right shoulder joint. 
(B) Coronal Tl weighted magne- 
tic resonance imaging shows a 
rim-enhancing lesion in the right 
shoulder joint compatible with 
right shoulder joint infectious ar- 
thritis. 



precipitate. Cytology showed that the red blood cell level 45%. Candida parapsilosis was detected in the culture 
was 43,200/ul, white blood cells was 22 ; 000/dl ; multinu- test. 

clear white blood cells were 55%, and lymphocytes were Magnetic resonance imaging of the right shoulder joint 
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showed a large amount of effusion, diffuse synovial hy- 
pertrophy, contrast enhancement in the shoulder joint, 
a change in signal intensity, and contrast enhancement 
in the bone marrow of the acromioclavicular joint (Fig. 
4- A). The supraspinatus muscle was not observed in the 
subacromial space; muscles and ligaments of the long 
head of the biceps brachii muscle were not observed in 
the humeral head area. Local change with high signal 
intensity in the bone marrow and contrast enhancement 
were observed in the humeral head (Fig. 4-B). 

At day 17 of admission, the patient was referred to the 
orthopedic department where he received arthroscopic 
irrigation and debridement of the right shoulder joint. 
During surgery, rupture and pus were found in the bi- 
ceps brachii muscle and supraspinatus muscle. PCR for 
Mycobacterium tuberculosis was negative but Candida 
parapsilosis was detected in the pus culture test. 

After intravenous administration of fluconazole 400 
mg, the symptoms improved. Three weeks after admin- 
istration, the VAS score was 1. A biochemical blood test 
performed one month after the admission showed that 
the red blood cell sedimentation rate and the C-reactive 
protein level had decreased to 32 mm/h and 0.2 mg/dl, 
respectively, without particular symptoms or pain. The 
patient is now on follow-up. 

DISCUSSION 

Candida is normal flora that exists in small numbers in 
the respiratory system, oral cavity, vagina, and intestinal 
tract. It can cause opportunistic infections in people with 
decreased immunity but not in normal people. 4 

Edmond et al. 5 report that Candida has emerged as the 
4 th most common pathogenic fungus in opportunistic 
infections in the U.S. because of the recent increase in 
organ and stem cell transplantation, immunosuppres- 
sive treatment, acquired immune deficiency syndrome, 
cancer, old age, and the use of broad-spectrum antibiot- 
ics. Infections caused by Candida can occur anywhere in 
the body. It was reported that in 15% of the patients with 
organ infection due to Candida, the bone marrow was 
invaded. 6 The most common pathogenic fungus is known 
to be Candida albicans, followed by Candida tropicalis, 
Candida parapsilosis, and Candida glabrata. 6 ' 7 However, 
Candida parapsilosis has rarely been detected as a patho- 
genic fungus of osteomyelitis and infectious arthritis as it 



was in this case report. 

Studies have reported that most of the patients with 
osteomyelitis caused by Candida had a history of using 
broad-spectrum antibiotics and receiving central vein 
cannulation. 8 An estimated 80% of the patients had a his- 
tory of abdominal surgery or parenteral- drug abuse. 6 The 
patient in this case report had no history similar to that 
in previous cases except a history of regular acupuncture 
treatment for pain in the right shoulder joint that oc- 
curred a year ago. Osteomyelitis caused by Candida oc- 
curs infrequently and presents with atypical symptoms, 
thus making diagnosis difficult. 8 

Destruction and erosion of bone can be detected by 
simple radiography, though they can be observed only 
when lesions are at an advanced stage. In addition, bac- 
terial osteomyelitis may characteristically show swelling 
in deep soft tissue, bone resorption at the metaphysis, 
and periosteal reaction. However, osteomyelitis caused 
by Candida rarely presents with these characteristics. 9 As 
osteomyelitis caused by Candida does not manifest spe- 
cific clinical symptoms suggestive of the pathogenic bac- 
teria or specific radiographic features, biopsy is required 
for definite diagnosis. 6 Medical treatment of osteomyelitis 
by the administration of the appropriate antifungal agent 
is essential regardless of surgical treatment. 3 Currently, 
amphotericin B and fluconazole are commonly used as 
drug of first choice; however, there are many dissenting 
views regarding the therapeutic dose of these drugs and 
treatment duration. 3 ' 6 

In addition, difficulties in selecting therapeutic agents 
have been reported because of an increasing number 
of cases in which Candida species-other than Candida 
albicans-developed resistance to these agents. 10 In the 
present case, simple rotator cuff injury was diagnosed as 
the cause of the pain and treated thus. The pain, however, 
worsened gradually, and therefore we suspected joint in- 
fection. Culture test and further assessment led to a defi- 
nite diagnosis of shoulder joint infectious arthritis and 
acromioclavicular joint and humeral head osteomyelitis. 

Candida infection may cause osteomyelitis, though less 
commonly than many bacteria. Therefore, if symptoms 
of osteomyelitis are manifested, it is important to identify 
the etiology using a careful diagnostic approach. 

Cases such as the present one in which Candida caused 
both osteomyelitis and infectious arthritis have been 
reported very rarely and never in South Korea prior to 
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this case. Opportunistic infections caused by Candida 
are expected to increase in South Korea as the number 
of patients with decreased immunity is increasing due to 
an increase in the use of broad-spectrum antibiotics, the 
ageing of the population, and an increase in organ trans- 
plantation in South Korea. Because of this, more studies 
investigating Candida infection in the local population 
are required. Above all, an understanding of the risk fac- 
tors and increased index of suspicion of the disease are 
necessary for the diagnosis of osteomyelitis caused by 
Candida. We experienced a case in which shoulder joint 
infectious arthritis as well as acromioclavicular joint and 
humeral head osteomyelitis were caused by Candida, a 
rare cause of shoulder joint pain. 
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